Multiple chromosomal mechanisms generate an EWS/FLI1 or an EWS/ERG fusion gene in Ewing tumors.
The t(11;22)(q24;q12) translocation is found in about 85% of Ewing tumors and leads in all cases to an EWS/FLI1 fusion gene. In a few instances, complex translocations, involving chromosomes 11, 22 and a third chromosome or other variant translocations not involving chromosome 11 also have been reported. These rearrangements generate an active fusion gene between the EWS gene and either the human FLI1 gene or other members of the ETS gene family: the ERG gene localized in band 21q22.2, the ETV1 gene localized in band 7p22, or the E1AF gene localized in band 17q12. Using fluorescence in situ hybridization (FISH) on interphase nuclei or metaphases, we report here the characterization of particular karyotypes in Ewing tumors, namely a complex t(2;11;22) translocation, a variant t(12;22) translocation, and one Ewing tumor without specific rearrangements but with an EWS/ERG fusion gene demonstrated by molecular analysis. These molecular cytogenetic methods allowed us (1) to precisely localize the genomic breakpoints within-EWSR1 and EWSR2 and to identify the chromosome carrying the fusion gene; (2) to determine the nature of events generating the fusion genes; (3) to demonstrate that some variant translocations represent masked complex translocations; and (4) to show that the generation of an EWS/ERG fusion gene cannot be obtained through a simple balanced translocation.